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(54) A construction Including an implement for milking animals 



(57) The invention relates to a construction includ- 
ing at least one implement for automatically milking an- 
imals, comprising a computer, at least one milking robot 
for applying teat cups to the teats, which implement in- 
eludes at least one computer for identifying an animal 
that has arrived at the implement. The computer is pro- 
vided with a programme, with the aid of which the im- 
plement Is suitable for 



recording the amount of milk produced by an animal 
during milking, 

calculating on the basis of this data the expected 
milk yield of the animal, and 
activating the milking robot on conditton that the ex- 
pected milk yield of said animal will exceed a base 
value. 




Printed by Jouve, 75001 PARIS (FR) 



1 



EP1 131 997 A2 



2 



Description 

[0001 ] The present invention relates to a construction 
Including at least one implement for automatically milk- 
ing animals, according to the preamble of claim 1 . Ac- 
cording to the Invention such a construction comprises 
the characterizing features of claim 1 . Embodiments are 
disclosed in claims 2 to 9. 

[0002] In order to facilitate the connecting of the teat 
cups to the teats of an animal and in order to malce the 
milking for the animal more comfortable, the construc- 
tion according to the invention is characterized In that 
at least a number of teat cups are movably connected 
by means of movable anris to a robot ami, said teat cups 
being capable of freely moving in respect to the movable 
arms with the aid of pulling elements, such as cables or 
cords. Movable amns are to be understood to mean 
arms or other elements whteh are movable relative to 
each other as well as relative to the robot ami. The mov- 
able capability of the teat cups relative to the robot arm 
provides an efficient connecting of the teat cups to the 
teats, whilst the connection of the teat cups to the mov- 
able arms by means of pulling elements, such as cables 
or cords, provides additional freedom forthe animal dur- 
ing milking. In accordance with the Invention, the con- 
struction makes it possible for at least two teat cups to 
be connectable to the teats of an animal, both simulta- 
neously and one after the other. The invention, there- 
fore, also relates to a construction including at least one 
Implement for automatically milking animals, such as 
cows, comprising a milking robot provided with teat 
cups, the construction being characterized in that at 
least two teat cups are connectable to the teats of an 
animal, both simultaneously and one after the other. 
Consequently, the teat cups can optionally be connect- 
ed to the teats of more different types of animals, so that 
the number of animals to be milked increases. 
[0003] In accordance with a further feature of the in- 
vention, a teat cup can be connected pivotably, rotatably 
or telescoptcally to a robot arm, whilst the teat cup is 
provided with a pulling element, such as a cable or cord, 
for withdrawing the teat cup. The invention, therefore, 
also relates to a construction including at least one im- 
plement for automatically milking animals, such as 
cows, comprising a milking robot provided with teat 
cups, the construction being characterized in that a teat 
cup is connected pivotably, rotatably or telescopically to 
a robot ami, whilst the teat cup is provided with a pulling 
element, such as a cord or cable, for withdrawing the 
teat cup. 

[0004] So as to ensure the least obstruction during 
connecting of the teat cups, a teat cup is connected to 
a robot arm in such a manner that it is rotatabie about 
its longitudinal axis. The invention, therefore, also re- 
lates to a construction comprising at least one imple- 
ment for automatically milking animals, such as cows, 
comprising a milking robot having a robot arm provided 
with teat cups, the construction being characterized in 



that a teat cup is connected to the robot arm in such a 
manner that it is rotatabie about its longitudinal axis. A 
very advantageous arrangement of the teat cups under 
the udder of the animal is obtained when the teat cups 

5 are pivotably connected to a robot arm in such a manner 
that in a first position, seen in plan view, the cups are 
located near the midway point of the udder and in a sec- 
ond position, also seen in plan view, remote from the 
midway point of the udder. The invention, therefore, also 

^0 relates to a constaiction including at least one imple- 
ment for automatically milking animals, such as cows, 
comprising a milking robot provided with teat cups, char- 
acterized in that the teat cups are pivotably coupled to 
a robot anm in such a manner that in a first position, seen 

IS in plan view, the cups are located near the midway point 
of the udder and In a second position, also seen in plan 
view, remote from the midway point of the udder. In par- 
ticular, a teat cup is attached to this robot arm by means 
of three pivotal amis. The mode of connection of all four 

20 teat cups may be such that they are attached In pairs 
via two common pivotal amis to tiie robot anr). In this 
situation, the teat cups can be movable relative to the 
robot arm witii the aid of stepping motors. These step- 
ping motors may be located in the pivot points between 

25 the teat cups and tiie robot ann. Thus, eight stepping 
motors are moving four teat cups relative to the robot 
arm. In an advantageous embodiment, a teat cup may 
be connected to the robot arm via three pivotal amis in 
such a manner that It is rotatabie about its longitudinal 

30 axis. The teat cup may then include a sleeve which is 
arranged freely rotatably about the exterior housing of 
tiie teat cup, the teat cup being connected to tiie robot 
ami by means of tills sleeve. 
[0005] A teat cup can be connected to a ph/otal ami 

35 witti the aid of a pulling element, such as acable or cord. 
This pulling element may be passed through or along 
tiie pivotal amis, by means of which element the teat 
cup is connected to the robot arm, while tiie pulling el- 
ement is further connected to an operating cylinder ac- 

^ commodated in the robot ami, preferably a pneumatk: 
cylinder. In so far as the teat cup is rotatabie about its 
own longitudinal axis, the pulling element acts on the 
sleeve around the exterior housing of the teat cup. The 
sleeve may have a bulging portion which, when the teat 

45 cup has been pulled against the relevant pivotal arm, 
fits in a recess made in tiie end of this arm. 
[0006] In accordance with a still further feature of tiie 
invention, the implement includes a detector for deter- 
mining the position of tiie teats of an animal to be milked, 

50 which detector is positioned during coupling of the teat* 
cups to the teats substantially stationary and approxi- 
mately in a central position under the animal to be 
milked. In this situation, the detector is located on either 
a separate robot ann, or on the robot arm to which the 

55 teat cups are connected via pivotal amis. In the latter 
case, the teat cups are provided such tiiat, during con- 
necting, they are movable witii respect to the detector, 
and the teat cups can be positioned in such a manner 
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under the teats of the animal to be milked on the basis 
of the data supplied by the detector that they can be 
connected eithersimultaneousty by one upward motion, 
or individually, e.g. when, after It has been connected, 
a teat cup is kicked from the udder by the animal. Wheth- 
er the cups are connected simultaneously or individual- 
ly, in both cases the teat cups may have been fitted in 
such a manner that they can be separately disconnect- 
ed from the teats. 

[0007] The invention not only relates to a construction 
including at least one implement for milking animals, but 
also to a method of automaticaliy milking animals which 
are allowed to move about freely in a dwelling area, and 
which are individually allowed to approach a milking box 
provided with a milking robot, and which can be auto- 
matically identified by means of a computer prior to be- 
ing possibly milked, in which method the computer is 
utilized for recording the point of time when the animal 
has been milked. 

[0008] Such a method Is known from e.g. European 
Patent application No. 00911892. By said method, an 
animal is not automatically milked within a predeter- 
mined time span. A drawback of this method is that a 
certain frequency or rhythm of miikings Is imposed on 
the animals to a relatively extreme extent. It is an object 
of the present invention to provide a method of milking 
using a different criterion, preferably an animal-depend- 
ent one, for deciding whether or not an animal that has 
arrived at the milk box Is to be milked. According to the 
invention, this is feasible when the computer also serves 
to record the amount of milk produced in each milking, 
to calculate the amount of milk produced between the 
point of time of reporting and that of a previous milking 
of the animal present as well as the expected milk yield 
of the animal and to activate the milking robot on condi- 
tion that the expected milk yield of said animal present 
will exceed a base value. 

[0009] By such a method, the frequency at whteh each 
of the animals will be milked is dependent of a charac- 
teristic of the animals. The animals are thus in a better 
position to pursue a frequency on their own, because 
the amount of milk being developed in an animal's udder 
as time lapses has a different value regarding each an- 
imal. By this scheme, one animal, e.g. a high-yield ani- 
mal, can be milked once again eariier than another one 
having a lower yield. 

[0010] Furthermore, the invention also relates to an 
Implement for automatically milking of dairy animals, 
comprising a computer, at least one milk box arranged 
for milking an animal and at least one milking robot 
meant for applying teat cups, which Implement may be 
provided with a selection area leading to the milk box 
and includes means for identifying, by means of the 
computer, an animal that has arrived in the implement, 
whereby the computer is provided with a programme, 
with the aid of which the implement is suitable for re- 
cording the amount of milk produced during each milk- 
ing, for cateulating the average daily produdion, as well 



as the respective milk yield to be expected, and for ac- 
tivating the milking robot on condition that the calculated 
milk yield to be expected exceeds a base value. 
[0011] As it may be possible that the milking robot is 

s not in use pemnanently, animals can enter the milk box 
without being milked there, in that case such an animal 
can be given some fodder (concentrate). The moment 
fodder is supplied to a specific animal can be recorded 
in the computer and may be relevant for the decision 

10 whether the animal will be milked or not when it enters 
the milk box the next time. Therefore, the invention fur- 
ther relates to a method of automatically milking animals 
which are allowed to move about freely in a dwelling ar- 
ea and to approach a milk box provided with a milking 

15 robot, whereby said animals are automatically identified 
by means of a computer In order to decide whether the 
animal will be milked in the milk box by the milking robot, 
characterized in that the computer is further utilized for 

20 . recording the amount of milk produced by the ani- 
mal during milking, 

- calculating on the basis of this data the expected 
milk yield of the animal, and 

- activating the milking robot on condition that the cal- 
25 culated milk yield expected to be produced by said 

animal will exceed a base value. 

[001 2] Further, the invention relates to an implement, 
wherein the method can be applied. 

30 [0013] Besides the possibility to take the expected 
milk yield as criterion for milking an animal, another cri- 
terion may be the amount of fodder supplied in a certain 
time period. Therefore, the invention further relates to a 
method of automatically milking animals which are al- 

35 lowed to move about freely in a dwelling area and to 
approach a milk box provided with a milking robot, and 
which animals can be automatically identified by means 
of a computer prior to being possibly milked, In which 
method the computer is utilized for recording the mo- 

40 ments on which an animal has visited the milk box and 
received fodder therein, characterized in that the com- 
puter is further utilized for 

• calculating and recording the weight of the fodder 
<5 eaten by the animal when it visits the milk box; 

- activating the milking robot on condition that since 
the last milking the total amount of fodder eaten by 
the animal exceeds a base value. 

^ [0014] Also, the inventton relates to a construction 
wherein the latter method can be applied. 
[001 5] Another criterion for milking an animal may be 
the time passed since the animal was last fed In the milk 
box. Therefore, the invention further relates to a method 

55 of automaticaily milking animals which are permitted to 
find their way individually to one or more milk boxes, at 
which the animals are automatically identified with the 
akj of a computer connected to identification means, 
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characterized in that the computer is utilized for the re- 
cording of the points of time at which an animal is fed at 
the milk box and to activate, provided that a predeter- 
mined time has passed after the animal In question was 
last fed In the milk box, a device for bringing the fodder s 
in reach of the animal, while a device for the automatic 
milking of animals comes into operation. Again, the in- 
vention also relates to a construction wherein the latter 
method can be applied. As it is preferable to milk high 
productive animals before other animals, the invention 
also relates to a construction Including at least one Im- 
plement for automatteally milking animals, comprising a 
computer, at least one milk box an-anged for the milking 
of an animal and at least one milking robot for applying 
teat cups to the teats of the animal and for milking the 
animal, which Implement includes means, co-operating 
with the computer, for identifying an animal that has ar- 
rived at the implement, characterized in that the Imple- 
ment is constructed In such a way that it is suitable for 

- recording the amount of milk produced In a prede- 
temnined time period, e.g. the last twenty-four 
hours, 

- calculating on the basis of this data the expected 
milk yield, 

• allowing with preference animals to the milk box 
having an expected milk yield whk:h exceeds the 
average milk yield of the animals in some extent. 

[00161 For abetter understanding of the Invention and 
to show how the same may be carried into effect, refer- 
ence will now be made, by way of example, to the ac- 
companying drawings. In which: 

Figure 1 Is a plan view of a milk box Incorporating 
a milking robot and showing the contours of a milch 
animal, a cow in the present case; 
Figure 2 shows, to an enlarged scale, the end of the 
milking robot of Figure 1 , wherein two pairs of teat 
cups are coupled to the end of a robot ami, each 
via a separate pivotal ami construction; 
Figure 3 is a side view of the end of the robot arm 
In the direction of the an-ow III In Rgure 2; 
Rgure 4 Illustrates a teat cup and the manner in 
which it is connected to the end of a ph^otal arm of 
the milking robot; 

Figure 5 is a cross-sectional view taken on the line 
V-V in Figure 2, and 

Figure 6 shows four positions the teat cups can as- 
sume with respect to the end of the robot arm. 

[0017] Figure 1 Is a plan view of a milk box 1 , which 
includes a railing 2 and at one side is provided with an 
entrance door 3 and an exit door 4. A feed trough 5 is 
fastened to the railing 2 at the leading side of the milk 
box 1 . At the side facing the entrance door and the exit 
door there is a milking robot 6. The milking robot 6 In- 
cludes a robot ami 7, to whose end teat cups 9 and 10 



are connected with the aid of two pivotal ami construc- 
tions 8. This robot ann 7 is assembled from a first portion 
1 1 which is arranged such at the side of the milk box that 
It Is movable in the longitudinal direction of the milk box 
1 , a second portion 1 2 which is rotatabte with respect to 
the first portion 11 about an upwardly directed shaft 13, 
and a third portion 14 which Is rigidly connected to the 
second portion 12 at a substantially square angle. The 
robot ami 7 can be moved upwards as an integral whole 
by means of a (non-shown) cylinder. Also moving the 
robot arm 7 In the longitudinal direction of the milk box 
1 and rotating the second robot arm portion 12 about 
the shaft 13 is effected with the aid of (non-shown) cyl- 
inders. These cylinders may be either hydraulic, pneu- 
matte or electromechanical ones. A detector 15, e.g. a 
laser detector, Is accommodated on the third robot ann 
portion 14, with the aid of which detector the position of 
the teats of an animal to be milked is detemiined. The 
pivotal anm constructions 8, at the end of each of which 
a teat cup 9 and 10 is fitted, are pivotally connected to 
the end of the third robot amn portion 14. In addition, a 
collar Including a transponder 1 6, which is part of a (non- 
shown) cow identification system, is provided around 
the neck of the cow, which transponder co-operates with 
a sensor which may be placed near the feed trough 5 
and Is in connection with the computer of the system. 
[001 8] Figures 2 and 3 are a detailed representation 
of the end of the robot arm 7 with the pivotal construc- 
tions 8. The second portion 12 of the robot arm 7 con- 
sists of a first box-like beam and a second box-like beam 
disposed thereunder. The milk tubes 19 and the pulsa- 
tion tubes 20 of the teat cups 9 and 1 0 are stored in the 
second box-like beam. Rigidly connected to the second 
robot ami portion 12 there is the third robot anm portion 
14. Also this third robot arm portion 14 includes a first 
box-like beam 21 and, arranged thereunder, a second 
box-like beam 22, these box-like beams 21 and 22 being 
In connection with the box-like beams of the second ro- 
bot ami portion 12. Also here, the milk tubes 1 9 and the 
pulsation tubes 20 extend through the lower box-like 
beam 22. Tbe laser detector 15 is disposed pivotably or 
rotatably on the third robot arm portion 14. A holder 23 
Is secured to the end of the third robot arm portion 14, 
in which holder the two pivotal arm constructions 8 are 
accommodated such that they are rotatable about pre- 
dominantly vertically extending pivot shafts. The pivotal 
arm constructions 8 can be rotated with respect to the 
holder 23 with the aid of electric motors 24, which are 
In the form of stepping motors. Each of the two ph^otal 
ami constructions 8 Includes four pivotal amis 25, 26, 
27 and 28. The ph^otal arms 25 are rotatable in a pre- 
dominantly horizontal plane with respect to the third ro- 
bot ami portion 14 with the aid of the stepping motors 
24. The pivotal arms 26 are rotatable in a predominantly 
horizontal plane with respect to the anns 25 with the akt 
of electric motors, more specrftcally stepping motors 29. 
The arms 27 and 28 are both capable of rotating in a 
predominantly horizontal plane relative to the arms 26 
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with the aid of electric motors, more specifically stepping 
motors 30 and 31 , whose shafts are in alignment. The 
stepping motors 24, 29, 30 and 31 are disposed in the 
pivot points of the pivotal ami constructions 8, with the 
aid of which the teat cups 9 and 1 0 have been coupled 
to the robot arm 7. 

[001 9] With the aid of the two pivotal constructions 8, 
each assembled from four pivotal arms 25, 26, 27 and 
28 and four stepping motors 24, 29, 30 and 31 , the teat 
cups 9 and 1 0 can be moved in many configurations un- 
derthe udder with respect to a robot amr) 7 with detector 
15 which is placed in a stationary position under the an- 
imal. The detector 1 5 is thereby located in a fixed posi- 
tion relative to the milk box 1 , which promotes searching 
for and finding the teats. Figure 6 shows four of such 
configurations. By moving the milking robot 6 In the lon- 
gitudinal direction of the milk box 1 and by pivoting the 
robot ami 7 about the upright shaft 13, the robot ami 7 
and consequently the detector 1 5 can always be placed 
in such a manner under the animal that by operating the 
stepping motors 24, 29, 30 and 31 the teat cups 9 and 
1 0 can be moved to under the teats of the animal to be 
milked, so that they can be connected by an upward mo- 
tion of the robot arm 7 and by a vacuum produced in the 
teat cups. After the teat cups have been connected, the 
robot ami 7 can be moved downwardly and slightly for- 
wardly. The teat cups 9 and 10 connected to the teats 
remain in this situation in connection with the robot arm 
7 by means of a flexible pulling element 32, e.g. a cable 
or cord. One end of this pulling element 32 is connected 
to a teat cup 9, 1 0 and the other end to a cylinder ac- 
commodated in the third robot arm portion 1 4, which cyl- 
inder may be a pneumatic, hydraulic or electromechan- 
ical one. The cylinders provided for all four teat cups are 
denoted in Figures 2 and 5 by reference numeral 33. 
When the teat cups 9 and 10 are in the state in which 
they are not connected to the teats of an animal, they 
are pulled by the cylinders 33 and the pulling element 
32 up against the end of the respective pivotal amis 27 
and 28. As soon as the teat cups have been connected 
to the teats, the cylinders 33 are released, so that the 
robot ami 7 can be moved; the teat cups continue to be 
freely movable with respect to the robot anm 7. When a 
given udder quarter has been stripped, which may be 
detected with the aid of a flow sensor In the relevant milk 
line, then the vacuum in the relevant teat cup is removed 
and simultaneously the relevant cylinder 33 is ener- 
gized, so that, when the teat cup drops from the teat, it 
Is immediately pulled up against the end of the relevant 
pivotal ami 27 or 28. Since the various ph/otal amis are 
movable relative to each other and in conjunction mov- 
able relative to the third robot arm portion 14, in which 
the cylinders 33 are accommodated, it is not well feasi- 
ble to connect the pulling element 32 directly from the 
point of connection at the teat cup to the relevant cylin- 
der. The pulling element 32 must be threaded along a 
plurality of pulleys near the ph^ot points between the piv- 
otal arms relative to each other and of the pivotal arms 



25 and the third robot arm portion 14. For each pivotal 
arm construction 8 there is a set of pulleys for each of 
the two pulling elements 32, by means of which a teat 
cup 9 and a teat cup 1 0 are connected to two cylinders 

s 33 located one above the other inside the third robot ami 
portion 14. For both pulling elements 32 these sets of 
pulleys are located one above the other. A set of pulleys 
includes one pulley 34 arranged near the pivot point be- 
tween a pivotal ami construction 8 and the third robot 

f 0 arm portion 1 4. a pair of pulleys 35 near the pivot point 
between the pivotal anns 25 and 26 and a pair of pulleys 

36 near the pivot point between the pivotal ami 26 on 
the one hand and the respective pivotal amis 27 and 28 
on the other hand. By successively passing a pulling el- 

is ement 32 from its point of connection at a teat cup be- 
tween two pulleys 36 and two pulleys 35 and thereafter 
around a pulley 34 to the point of connection at the rel- 
evant cylinder 33, the pulling element 32 is accommo- 
dated in such a manner in the pivotal ami construction 

20 8 that the freedom of motion of the teat cups relative to 
the robot arm 7 continues to be ensured to the best pos- 
sible extent, when these cups are moved in predeter- 
mined configurations to under the teats of an animal. In 
particular, various configurations, such as those shown 

2S in Figure 6, can be obtained without any difficulties . The 
points of connection of the pulling elements 32 at the 
operating cylinders 33 are located at that side of the third 
robot arm portion 1 4 that is remote from the pivotal arm 
constructions 8. Each of the pulling elements extends 

30 from a teat cup between pairs of pulleys 36 and 35 and 
along a pulley 34 through the entire third robot arm por- 
tion 1 4 to the rear side thereof and from there via a pulley 

37 to a pulley 38 disposed at the rear side of the cylinder 
and from there to the rear wall of the third robot ami 

35 portion 1 4. By passing the pulling element 32 along the 
pulleys 37 and 38 there is effected an extra large stroke 
of the pulling element relative to the much more limited 
stroke of the operating cylinder 33. 
[0020] With the ample freedom of motion of the teat 

<o cups 9 and 1 0 with respect to the robot arm 7, it is ad- 
vantageous when the milk and/or pulsation tubes 19 and 
20, respectively, connected to the teat cup allow this 
freedom of motion of the teat cups to the best possible 
extent. To achieve this, the teat cups are connected to 

45 the pivotal arm constructions 8 capably of rotating freely 
about their own longitudinal axis. As is shown in Figure 
4, this is effected by disposing a sleeve 40 around the 
exterior housing 39 of the teat cups. The pulling element 
32 then acts on the sleeve 40. Because of the capability 

so of the teat cup to rotate freely in the sleeve 40, the milk 
and/or pulsation tubes allow the ph^otal anns to move 
unimpededly in a pivotal arm construction. So as to 
render it possible for the sleeve 40 to be pulled in the 
appropriate manner against the end of the relevant piv- 

S5 otal ami of the pivotal ami constnjction, the sleeve 40 
is provided with a bulging portion 41 , which co-operates 
with a seat 42 in the end of a pivotal anm 27 and 28. 
respecthrely. 
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[0021] When, after the teat cups have been connect- 
ed to the teats of the animal to be milked, one of the teat 
cups drops from its teat, e.g. due to kicking of the animal, 
then this teat cup is immediately pulled up against the 
end of the relevant pivotal anm and it is connected again s 
by detennining once again with the aid of the detector 
the position of the teat from which its cup has dropped. 
In this situation, the stepping motors of the relevant piv- 
otal ann construction can be controlled such that the 
loose teat cup is moved to under said teat, whereafter 
the robot amn is moved upwards and a vacuum is pro- 
duced in the teat cup until the cup grips the teat. There- 
fore, the present construction of individually controllable 
teat cups renders it possible for the teat cups to be con- 
nected both simultaneously and each one individually. 
[0022] The method according to the invention nrmy be 
adopted in a milking implement for automatk»liy milking 
animals, as described before. The entrance door 3 and 
the exit door 4 may be in connection with a dwelling area 
foranimals, such as acowshed orpasture field. Through 
a suitable measuring element, the computer is capable 
of determining the amount of milk produced during each 
milking of each animal and of recording it, together with 
the respective point of time of milking, into an electronic 
memory. The milking implement also includes an iden- 
tification element or sensor, which communicates with 
the computer, enabling an animal to be identified, in the 
present embodiment, this sensor is provided in the milk 
box near the feed trough 5. However, the sensor may 
equally well be provided outside the milk box for the im- 
plementation of a pre-selection on the admission of the 
animals to the milk box. The present embodiment 
makes use of the known per se identification system, 
wherein the sensor operates in conjunction with the 
transponder 16 carried pemnanently by each of the an- 
imals. 

[0023] in the present embodiment, the entrance door 
3 and the exit door 4 of the milk box are automatically 
controllable through the computer. In the initial position, 
the entrance door 3 is open and it is closed when the 
presence of an animal has been established automati- 
cally. When the animal is identified by the computer, the 
computer records the actual time as the point of time at 
which the animal reports herself In the milking imple- 
ment. On the basis of the relevant animal's recorded his- 
tory data on the times of previous milklngs, the amount 
of milk given in each case, and on the basis of the point 
of time, as detennined by the computer, at whteh an an- 
imal present has been identified, it is then determined 
by the computer what Is the expected amount of milk to 
be given by that animal. For this purpose, the computer 
derives from the recorded data what is the average ob- 
vious development of milk or milk yield per unit of time 
of the relevant animal, expressed in litres/hr in the 
present Invention, and how much Is the length of time 
between the Instant of identification and the latest milk- 
ing of the animal present. Then, the product of the av- 
erage milk development In the animal per unit of time 



and said length of time is the milk yield to be expected. 
If the milk yield to be expected is higher than a base 
value to be set, e.g. amounting to six litres, ttie computer 
activates tiie milking robot to milk the animal. When the 
milking of the animal has been completed or when the 
amount of milk to be expected does not exceed the base 
value, the exit door 4 Is opened through the computer, 
so that the animal, whether or not being automatlcaily 
driven off, leaves the milk box. The amount of milk pro- 
duced by an animal will be the base on which the com- 
puter will decide if the animal will be milked again, when 
It comes to the milk box. 

[0024] According to the present invention, tiie value 
of the average milk development per unit of time of each 
individual animal Is detemnlned automatically by means 
of a progressive average derived from the recorded data 
per animal. Upon identification of tiie animal In tiie milk 
box, each time a calculation is made for this purpose on 
the basis of a number, ten In the present embodiment, 
of such recond entries conceming previous milklngs of 
the animal. In doing so. the milk yiekJ of tiie set number 
of milklngs is summed and the sum Is dhrided by the 
difference in time between the instant of tiie last milking 
recorded and that of the milking preceding the final milk- 
ing of the set number of milklngs to be included in the 
calculation. According to the invention, the possibility 
tiiat an animal does not produce milk In the relatively 
short periods that she Is in the milking implement to be 
milked each time, can be disregarded. 
[0025] According to an alternative embodiment of the 
invention, the described identification of the animal and 
the detennination of the milk yield to be expected can 
already take place in a buffer area orselection area be- 
longing to the milking implement, in which area the en- 
trance to the milk box is incorporated. For this purpose, 
such a buffer area comprises a sensor communicating 
witii the computer for identifying an animal present 
therein, an exit to be released through the computer and 
giving access to the area for moving about freely in a 
cowhouse or pasture field, and a similar exit giving ac- 
cess to the milk box. In the present embodiment, the 
animal present in the buffer area is led Into the said 
dwelling area If the milk yield to be expected does not 
exceed the base value, whereas it is led into the milk 
box if tiie milk yield to be expected exceeds the base 
value. In the latter case, Identifbation in the milk box 1 
is not required any more and it is possible to proceed to 
tiie milking of the animal immediately. However, accord- 
ing to the invention, a simpler but less elegant pre-e- 
lection can also be effected by simply providing an Iden- 
tif teation sensor near the entrance door 3 of the milk box 
1 . The enti^nce door 3 is then not opened until there is 
reported an animal whbh is allowed to be milked on ac- 
count of the described criterion. Animals whbh are not 
to be milked under the criterion of the Invention will dis- 
appear of their own account or will be pushed away from 
the entrance door 3 by other animals. 
[0026] According to the Invention, the embodiments 
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set forth hereinbefore have the advantage that the de- 
cision whether or not a reporting animal will be mill<ed 
is made by means of a condition which, in a simple man- 
ner, plays along with the production feature of each of 
the animals. For, by the present method, high-yield dairy 
animals will be milked earlier and more frequently than 
relatively low-yield animals, which has a favourable ef- 
fect on the health of the animals and the efficiency of 
the milking implement in use. Because the milk devel- 
opment in animals, at least in cows, after a first phase 
in which it varies linearty with time, appears to show a 
phase with diminishing returns, it should further not be 
deemed to be beyond the bounds of possibility that, ow- 
ing to the milkings being perfomied as eariy as feasible, 
the method according to the invention leads to an in- 
crease In the milk yield per day, especially for high-yield 
animals. 

[0027] Furthemiore, the method set forth may also be 
adopted e.g. in a milking implement having a plurality of 
milk boxes or a plurality of milking robots, while the 
number of selection areas, too, may not be limitative to 
the application of the Invention. Accordingly, the Inven- 
tion is not limited to what is set forth hereinbefore, but it 
also relates to all kinds of alternatives to the method fall- 
ing, of course, under the temis of the following claims. 



Claims 

1 . A construction including at least one implement for 
automatically milking animals, comprising a compu- 
ter, at least one milk box an^nged for milking an 
animal and at least one milking robot for applying 
teat cups to the teats, which implement includes at 
least one computer for identifying an animal that 
has arrived at the implement, characterized in that 
the computer is provided with a programme, with 
the aid of which the Implement Is suitable for 

• recording the amount of milk produced by an 
animal during milking, 

• calculating on the basis of this data the expect- 
ed milk yield of the animal, and 

- activating the milking robot on condition that the 
expected milk yield of said aninfial will exceed 
a base value. 

2. A construction according to claim 1 , characterized 
In that at the milk box there is provided an animal- 
Identlfbatlon sensor, which supplies an animal- 
Identification signal to the computer, on the basis of 
which signal the computer may automaticaily re- 
lease the entrance of the milk box. 

3. A construction according to claim 1 or 2, character- 
ized In that when an animal is identified by the com- 
puter, the computer records the actual time as the 
point of time at which the animal reports herself in 



the milking implement. 

4. A construction according to claim 3, characterized 
in that on the basis of tiie relevant animal's record- 

s ed history data on the times of previous milkings, 
the amount of milk given in each case, and on the 
basis of the point of time, as determined by the com- 
puter, at which the animal present has been identi- 
fied, it is then detennined by the computer what is 

10 the expected amount of milk to be given by that an- 
imal. 

5. A construction according to claim 4, characterized 
in that the computer derives from the recorded data 

IS what is the average obvious development of milk or 
milk yield per unit of time of the relevant animal, ex- 
pressed in litres/hr, and how much is the length of 
time between the instant of identification and tiie lat- 
est milking of the aninnal. 

20 

6. A construction according to dalm 5, characterized 
In that the product of the average milk development 
in the animal per unit of time and said length of time 
is the milk yield to be expected. 

25 

7. A construction according to claim 4, 5 or 6, charac- 
terized In that the value of the average milk devel- 
opment per unit of time of each individual animal is 
detennined automatically by means of a progres- 

30 sive average derived from the recorded data per an- 
imal. 

8. A construction according to dalm 7, characterized 
In that upon identifk^ation of the animal in the milk 

35 box, each time a calculation is made for this pur- 
pose on the basis of a number, e.g. ten, of such 
record entries concerning previous milkings of the 
animal. 

40 9. A constnjction according to claim 8, characterized 
In that the milk yield of the set number is summed 
and the sum Is divided by the difference in time be- 
tween the Instant of the last milking recorded and 
that of the milking preceding the final milking of the 

45 set number of milkings to be included in the calcu- 
lation. 

10. A construction Including at least one implement for 
automatically milking animals, comprising a compu- 

so ter, at least one milk box arranged for tiie milking of 
an animal and at least one milking robot for applying 
teat cups to the teats of the animal and for milking 
the animal, which implement includes means, co- 
operating witii tile computer, for identifying an ani- 

S5 mal that has anived at the implement, 

characterized in that the implement is constructed 
in such a way tiiat it is suitable for 
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• recording the amount of milk produced in a pre- 
determined time period, e.g. the last twenty- 
four hours, 

• calculating on the basis of this data the expect- 
ed milk yield, 

- allowing with preference animals to the milk box 
having an expected milk yield which exceeds 
the average milk yield of the animals in some 
extent. 

1 1 . A construction including at least one implement for 
automatically milking animals, such as cows, com- 
prising a milking robot (6) having a robot ami (7) 
provided with teat cups (9, 10), characterized in 
that a teat cup (9, 1 0) is connected to the robot amfi 
(7) capably of rotation about Its longitudinal axis. 

12. A construction as claimed in claim 11, character- 
ized In that the teat cups (9, 10) are connected to 
the robot am (7) capably of pivoting in such a man- 
ner that in a first position, seen In plan view, they 
are located near the midway point of the udder and 
In a second position, also seen in plan view, remote 
from the midway point of the udder. 

13. A construction as claimed In claim 12, character- 
ized in that a teat cup (9, 10) is connected to the 
robot anm (7) by means of three pivotal arms (25, 
26, 27; 25, 26, 28). 

14. A construction as claimed in any one of the preced- 
ing claims 11-13, characterized in that the teat 
cups (9,10) are attached to the robot ami (7) In pairs 
by means of two Jointly pivotal amis (25, 26). 

15. A construction as claimed in any one of the preced- 
ing claims 11-14, characterized in that the teat 
cups (9, 10) are movable relative to the robot ami 
(7) with the aid of stepping motors (24, 29, 30, 31). 

16. A constRjctlon as claimed in any one of the preced- 
ing claims 1M5, characterized in that stepping 
motors (24, 29, 30, 31) are connected In the pivot 
points between the teat cups (9, 10) and the robot 
arm (7). 

1 7. A constnjction as claimed in any one of the preced- 
ing claims 11-16, characterized in that four teat 
cups (9, 10) are movable relative to the robot ami 
by means of eight stepping motors (24, 29, 30, 31). 

18. A construction as claimed in any one of the preced- 
ing claims 11-17, characterized in that a teat cup 
(9. 10) is rotatably connected to the robot arm (7) 
via three pivotal amis (25. 26, 27; 25. 26. 28). 

19. A construction as claimed in claim 18. character- 
ized i n that a teat cup (9. 1 0) Includes a sleeve (40) 



whk:h Is freely rotatable about the exterior housing 
(39) of the teat cup (9.10). 

20. A construction as claimed In any one of the preced- 
s ing claims 11-19, characterized in that a teat cup 
(9, 10) Is connected to a pivotal ami (27, 28) with 
the aid of a pulling element (32), such as a cable or 
cord. 

10 21 . A construction as claimed In any one of the preced- 
ing claims 11 -20. characterized in that the pulling 
element (32) is connected to an operating cylinder 
(33), preferably a pneumatic cylinder, accommodat- 
ed in a robot arm (7). 

15 

22. A construction as claimed in any one of the preced- 
ing claims 11 -21 , characterized in that the pulling 
element (32) acts on the sleeve (40) around the ex- 
terior housing (39) of the teat cup (9, 10). 

20 

23. A construction as claimed In claim 22, character- 
ized In that the sleeve (40) is provided with a bulg- 
ing portion (41 ) which, when the teat cup (9, 1 0) has 
been pulled up against the relevant pivotal ami (27, 

25 28), fits In a recess (42) provided in the end of this 
ami (27, 28). 

24. A construction as claimed in any one of the preced- 
ing claims 11-23, characterized in that the imple- 

30 rnenX includes a detector (15) for detennining the 
position of the teats of an animal to be milked, this 
detector (1 5) being during the connecting of the teat 
cups (9, 1 0) to the teats In about a central position 
under the animal to be milked. 

35 

25. A construction as claimed in claim 24, character- 
ized in that the detector (1 5) is accommodated on 
the robot anm (7). 

<o 26. A construction as claimed in claim 24 or 25, char- 
acterized in that, during connecting, the teat cups 
(9, 10) are disposed capably of moving relative to 
the detector (15), and that they can be positioned 
such under the teats of the animal to be milked on 

45 the basis of the data supplied by the detector (15) 
that they can be connected simultaneously by an 
upward motion. 

27. A construction as claimed in claims 24 to 26, char- 
50 acterlzed In that, during connecting, a teat cup (9, 
1 0) is fitted capably of motion relative to the detector 
(15), and can be positioned such under a relevant 
teat of the animal to be milked on the basis of tiie 
data supplied by the detector (1 5) that the teat cup 
55 (9, 1 0) can be connected separately or reconnected 
again to the relevant teat by an upward motion, e. 
g. when the teat cup (9. 1 0). after having been con- 
nected, has been kicked from the teat by the animal. 
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28. A construction as claimed in any one of the preced- 
ing claims, characterized in that the teat cups (9, 
10) are fitted such that they can be separately dis- 
connected from the teats. 

29. A construction including at least one implement for 
automatically milking animals, comprising a compu- 
ter, at least one milk box an-anged for milking an 
animal and at least one milking robot for applying 
teat cups to the teats, which implement includes at 
least one computer for Identifying an animal that 
has arrived at the Implement, characterized In that 
the computer is able to calculate the point of time 
from which an animal is allowed to enter the milk 
box and that the robot will be activated by a signal 
supplied by the computer, whk:h signal is derived 
from an amount of touchable matter, such as the 
milk yield of said animal or the fodder eaten by said 
animal, whereby volume means or weighing means 
may supply this data to the computer. 

30. A method of automatically milking animals which 
are allowed to move about freely in a dwelling area 
and to approach a milk box provided with a milking 
robot, and which animals can be automatically iden- 
tified by means of a computer prior to being possibly 
milked, in which method the computer is utilized for 
recording the moments on which an animal has vis- 
ited the milk box and received fodder therein, char- 
acterized in that the computer is further utilized for 

- calculating and recording the weight of the fod- 
der eaten by the animal when it visits the milk 
box; 

- activating the milking robot on condition that 
since the last milking the total amount of fodder 
eaten by the animal exceeds a base value. 



eaten by the animal exceeds a base value. 

32. A method of automatically milking animals whtoh 
are pemnltted to find their way individually to one or 

s more milk boxes, at which the animals are automat- 
ically identified with the aid of a computer connected 
to identification means, characterized in that the 
computer is utilized for the recording of the points 
of time at which an animal is fed at the milk box and 

10 to activate, provided that a predetemiined time has 
passed after the animal in question was last fed In 
the milk box, a device for bringing the fodder in 
reach of the animal, while a device for the automatic 
milking of animals comes into operation. 

15 

33. A construction including at least one implement for 
automatically milking animals, comprising a compu- 
ter, at least one milk box arranged for the milking of 
an animal and at least one milking robot for applying 

^0 teat cups to the teats of the animal and for milking 
the animal, which implement includes means, co- 
operating with the computer, for identifying an ani- 
mal that has arrived at the implement, character- 
ized In that the computer is utilized for the record- 

2s ing of the points of time at which an animal is fed at 
the milk box and to activate, provided that a prede- 
tenmined time has passed after the animal In ques- 
tion was last fed in the milk box, a device for bringing 
the fodder in reach of the animal, while a device for 

30 the automatic milking of animals comes Into opera- 
tion. 



35 



31. A construction including at least one implement for 
automatically milking animals, comprising a compu- 40 
ter, at least one milk box arranged for the milking of 
an animal and at least one milking robot for applying 
teat cups to the teats of the animal and for milking 
the animal, whfch implement includes means, co- 
operating with the computer, for Identifying an ani- 45 
mal that has arrived at the implement, character- 
ized in that the computer is provided with a pro- 
gramme, with the aid of whtoh said implement Is 
suitable for 

so 

recording the points of time an animal to be 
milked has visited the milk box and received 
fodder therein, 
• calculating and recording the weight of the fod- 
der eaten by the animal when It visits the milk ss 
box, and 

- activating the milking robot on the condition that 
since the last milking the total amount of fodder 
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